Fig. S3
The electronic band structure of K x S compounds. (a) The electronic band structure of Pmmn (KS) at ambient pressure, (b) the electronic band structure of Pbam (KS) at 100 GPa, (c) the electronic band structure of Pm-3m (K 3 S) at 50 GPa, (d) the electronic band structure of I4/mmm (K 3 S) at 100 GPa, (e) the electronic band structure of Cmcm (K 4 S) at 30 GPa, (f) the electronic band structure of R-3m (K 4 S) at 100 GPa. The dotted line indicates the Fermi energy.
Fig. S4
Crystal structure and isosurface (0.65) of the ELF K x S system. (a) Pmmn (KS) at ambient pressure, (b) Pbam (KS) at 100 GPa, (c) Pm-3m (K 3 S) at 50 GPa, (d) I4/mmm (K 3 S) at 100 GPa, (e) Cmcm (K 4 S) at 50 GPa, (f) R-3m (K 4 S) at 100 GPa. Purple and yellow atoms are K and S, respectively. The detailed descriptions of ELocR code.
We have developed a software code ELocR (Crystal Structure Analysis by Evolutional Local Random Computational Method) for crystal structure prediction combined with ab initio energy calculational codes, e.g. VASP, and a special evolutional strategy. The approach only requires chemical compositions for a given compound to predict stable or metastable structures at given external conditions, e.g. pressure. In the first generation, the unit cell is built and constrained by axis lengths, cell angles, and cell volume to the target values. Atoms or atomic groups are distributed uniformly and randomly but must meet the criteria of distance or bond length between atoms in the unit cell. The ab initio code is adopted to relax the configuration to the optimized structure with a local minimum in the energy. Subsequently, a number of optimized structures with certain representative character, for example lower energy, higher symmetry etc. are selected as the seeds for next generations to produce new configurations. Then partial atoms are deviated from the original positions by certain operations, e.g. dandelion operation, and satisfied certain distribution, e.g. Gaussian distribution. At the same time, a proportion of configurations as mentioned in the first generation are adopted to enhance structural diversity. Repeated the steps described above until the convergence of energy and symmetry have been reached. The flow chart of ELocR can be found in figure below.
Those information of ELocR code mentioned above has been published in RSC Advances (Y. Li, X. Jin, T. Cui, et al. RSC Adv., 2017, 7, 7424-7430.) We have used ELocR code to predict the thermodynamically stable structures of 
